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multipler interface adapter
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program control

pulse coded modulation
response data woral

serial input/output

valid data word
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1. INTRODUCTION

This document describes the software requiements for the Space-
lab Interface Development Tests. The software operates in two
modes. The multiplexer-demultiplexer (MDM) mode transmits oper-
ator controlled data to the Spacelab. The reply can be displayed
on a cathode ray tube (CRT) for immediate visual analysis or can
be printed on a matrix printer for later analysis. The pulse
coded modulation (PCM) moc.: «lsd records and displays operator ’
selected PCM data via a CRT an: a matrix printer. The operator g
interfaces and the data displays are described in this document. ;

The software was designed to give the user maximum control over i
the Spacelab Interface Development Tests. It was designed for 1
ease of use and requires changes only to those parameters that |
are different from one test to the next. The correction of

operator input errors is also a simple matter. Thus only a mini-
mum of operator training is necessary. o
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2. USER INTERFACE GENERAL DESCRIPTION

Upon operator entry, the computer responds with a CRT display:
MODE MDM (M) PCM(P)
The appropriate response is:

M for multiplexer-demultiplexer (MDM) or
P for pulse coded modulation (PCM)

After the mode is defined, an exclamation (l) is displayed re-
questing parameters to define the command.

The operator responds with a one character instruction and in
most cases a set of parameters. The formats of the instructions
are as follows. Operator input is underlined.

12 PARAMETER 1 . . . . . il 11

PARAMETER 2 . . . . . i, I,

PARAMETER m . . . . & lm Zm

PARAMETER n . . . . . 1, ;n

The character Z is the command. The character string PARAMETER m
is an alphanumeric description of the mti parameter; im and Im
are the current value and operator input for the mtZ parameter
respectively. The input is terminated by a line feed (LF), up
arrow (.), or carriage return (CR). The line feed causes the
descriptor and the current value of the next parameter to be dis-
played. The operator may input a value for this parameter. The
up arrow causes the preceding parameter to be displayed and like
the line feed the operator may input a value. The carriage re-
turn terminates the instruction and causes the exclamation mark
(!) to be displayed. If the up arrow terminates the input for the
first parameter or the line feed terminates the input for the last
parameter, the command is terminated and the exclamation mark (!)

2-1
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is displayed. If a line feed, carriage return, or up arrow is
input without a preceding parameter value, the current value is
not changed.

Appropriate responses are described in the parameter descriptor.
If a numeric parameter is limited to a range of values, the limits
are displayed in the following format.

PARAMETER N (LN - HN)

where Ly is the minimum value and Hy is the maximum value. All
numeric values are decimal unless otherwise noted in the para-
meter descriptor. Except for the T (text) instruction, alpha-
nuneric parameters require a one character input. Appropriate
responses are also described in the parameter descriptor. An
incorrect response causes a question mark (?) to be displayed.

The operator input for that parameter is cleared, and the operator
should input the correct response. Two instructions are common

to both the MDM and PCM modes. A definition of the two instruc-
tions follows:

TERMINATE MODE
10
Program control is returned to the supervisor and the mode is
requested by displaying:
MODE MDM(M) PCM(P)

TEXT

1T

The appropriate response is an alphanumeric string of 150 char-
acters or less. Lines in the string are delineated by a line
feed or carriage return. The string is terminated by a backward
slash (\).




3. MDM MODE

3.1 OPERATOR INTERFACE

The following instructions are used to define the operation of
- the MDM mode. Operator input is underlined; the initial param-
eter values are also displayed.

INITIALIZE

!l BCE (1 - 8) e o o o o o o
MIA ‘o - 31) e o o o o o o
RECORD TIME, YES(Y) NO(N)
MODULE (0 - 15) . . . . .
CHANNEL ‘o - 31) e 8 o o ®

L L] L] L] L]
[ ) [ ) L L] L]
L] L[] L L ] L[]
* L[] [ ] L ] L]
L ] L] L 2 L] L ]
L ] L] L] L] -
. . L ] L ] L J
L J L] L] '] -
L L] L] * *
L L L] L .

coOKOM
QIR0 =

This instruction initializes the bus control element (BCE)

number (N), the multiplexer interface adapter (MIA) address (A),
the record time flag (Q), the module (M), and the channel (C).
These parameters are constant for each test and need to be entered
only once. A Y(yes) response for record time causes the time of
execution of the first sequence to be recorded.

MDM COMMAND

IM NUMBER OF DATA WORDS (1 - 32). . . . « « o «» 32
MDM MODE (o - 15) L] L 4 L] L ] L L L d L4 * L L4 L] L L] o

101=

This instruction sets the number of data words (N) to transmit
or receive and the MDM operation code (C) in the current param-
eter list.

DATA BUFFER

ID ACKNOWLEDGE (0 - 1) .
OPCODE (0 - 15) . . .
SPARE BIT 5 (0 - 1) .
RECORD NUMBER (0 - 1)
C/OIND (0 - 3) « « « o &
SPARE BIT 9 - 10 (0 - 3).

NUMBER OF VALID DATA WORDS (0 -

L] . . L[] . L ]
L ] L ] L ] L ] [ ] L ]
[oNeNeNal N
[ TR TR

9-10

N L . L] L] . -
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ENTER DATA IN HEX COMMAND HEADER WORD XXXX
2 0002 B,
3 0003 E;

a kLa

31 00lF B
32 0020 B

w
—

|

w
N

This instruction defines the command header word and the following
command data word in the current parameter list. The command
header word is defined by the acknowledge (K), operation code (P),
spare bit 5 (SS), record nmber (R), checkout indicator (I), spare
bits 9-10 (Sg_10)+ and numker of valid command data words (V).

The data is defined by the hexidecimal number B, where a is the
buffer address.

WAIT
! w DELAY . (] L L] * L] L] . L] L ] L] L L] L L] L] L ] . * 0 E

This instruction defines a pause in execution of W milliseconds
at the completion of the command execution for the current param-
eter list.

!E SEQUENCE (1 - 20) e ® o ¢ © o o ® o e ® o & . 1 §

This instruction enters the current parameter list as the Stk
command of the list. After the command is entered, the sequence
count is incremented by one.

COPY COMMAND
!g SEQUENCE (1 - 20) e e o o ® e o e ® e ©° e s o l §

This instruction copies the parameters for the St# command into

the current parameter list. 3-2
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VALIDATE
1y

This instructicn causes the commands and data to be printed. The
format is described on page 3-4.

IH COMMAND HEADER WORD HEX . . . . . . . . . . . 4800 H

This instruction is an alternate method of defining the command
header word. Bits 9-22 of the command header word are defined
as one 16 bit hexidecimal parameter.

EXECUTE

X NUMBER OF SEQUENCES . . . &« &« ¢ « o o o o o o 1
NUMBER OF CYCLES. « « + + &« o ¢ o o o o o ¢ o 1

L 1)

The sequence list of S sequences is executed until manually ter-
minated via sense switch 0 or the list has been executed X times.
If X = 0, the list is executed until manually terminated.

3.2 SENSE SWITCH SETTINGS

The following sense switch setting controls execution of the MDM
command list. (The ON position indicates the description is true).

Sense Switch Description
0 Termination execution
1 Matrix printer is online

3.3 DISPLAYS

At the completion of execution, the result of the last transfer
for each of the commands executed is displayed. The format of
the displays is showa in figure 3-1.

The parameter descriptions are:

MDM EXAMPLE
SEQUENCE#

alphanumeric test description

sequence number

3-3
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Figure 3-1.- Sample of MDM format display.
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DELAYS ¢ = delay in milliseconds between this and the following
command
BCE STATUS# = BCE status (see table 3-1)
1/0 = direction of transfer: transmit (T) or receive (R)
9-22 = bits 9-22 of the command word in hexidecimal
MIA = MIA address in hexidecimal
WDS = in the first line, the number of words to transmit
or receive,
WDS = in the following lines, the data word entry number
A/C = acknowledge bit
CcD = operation code
RC = record number
(S0 = checkout indicator
NV = number of valid data words
WORD IDENTIFICATION
CHW = command header word
ACK = acknowledge (AC = 0)
NACK = no acknowledge (AC = 1)
VDW = valid data word
FDW = fill data word
STAT = data word status (see table 3-2)

Master timing unit indicates the day of the year, hours, minutes,
seconds, milliseconds, and microseconds for the execution of the
first sequence.

3.4 OPERATOR INTERFACE EXAMPLE

Figure 3-2 is an example of the operator interface entries for
one MDM sequence. The T (text) command defines the alphanumeric
) test descriptor.

The I (initialize) command defines the BCE number, the MIA address,
the record time option, the module, and the channel. This instruc-
x tion needs to be entered only once for each test.

3-5
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TABLE 3-1.— BCE STATUS CODES

Bit no. Description Logic level

(MSB) 0% | Received data with response |0 = no, 1 = yes
data word (RDW)

1* ) Transmission error 0= no, 1 = yes
. 2* | Parity error 0 =no, 1 = yes
3 | Received data overflow error|{ 0 = no, 1 = yes
4*} MIA address error U=no, 1 = yes
5 | "s" error (S) 0 = no, 1 = yes
6 "g" error 0 = no, 1 = yes
7 | *v* error (V) 0 = no, 1 = yes
8 Parity error 0 =no, 1= yes
9 Manchester error 0 = no, 1 = yes
10* | Word count error 0 = no, 1 = yes
11 Time out error 0 = no, 1 = yes
12 | BCE program control (PC) 0 = IDLE, 1 = IDLE

status
13 Receiver status 0 = DISABLE,
1l = ENABLE
14 Transmitter status 0 = DISABLE,
1l = ENABLE
(LSB) 15*| Go/no~go status. "“OR" of 0 = go, 1 = no-go

bits 0-11 .

= *Once they occur, these bits are latched until the status
\ . register is saved (SAVST) or a start is detected.

G ;»mm-é‘:»uﬁ&.-tx.f.«w( e bt b A s i e S b o




TABLE 3-2.—~ DATA WORD STATUS CODES

Bit no. Description Logic level

(MSB) 0 Spare (All spare bits are zero)

1 Spare (All spare bits are zero)

2* Received data overflow error ¢ = no, 1 = yes

3 MIA address error 0 = no, 1 =yes !
4% "S" error (S) 0 = no, 1 = yes é
5% "E" error 0 = no, 1 = yes :
6* "y" error (V) 0 = no, 1 = yes {
A Manchester error 0 = no, 1 = yes ?
8* Parity error 0 = no, 1 = yes i
9 Word count error 0 = no, 1 = yes |
10 Time out error 0 =no, 1 = yes

11* MIA address from bus: MSB

E
|
|
‘4
:

12* MIA address from bus
13* MIA address from bus
14* MIA address from bus

(LSB) 15* MIA address from bus: LSB

*The indicators in this word are instantaneous; i.e., they
indicate the current status at the time a word is received
by the MIA.




HODE MDMCM) PCMCP) M
COMMAND PRRAMETER ENTRY
3 :
NDM EXRMPLE
'r BOE €1 = 8). . 1
MIA €@ = 31>, .. .. . 2
RECORD TIHE YESCYY NOCND. ... .\ o, r
MODULE €8 = 25). ... ..\, k
CHANNEL €@ = 320, .. ... ... .. o, 1
.
™ NUMBER OF DATA WORDS €1 = 32). . ... ........... 32 5
MOM MODE €@ = 45). . ... ..o 8
D ACKNOWLEDGE €8 = 1. ... oo\ oo a e
OPCODE €8 = 28D, . . oo, 9 j
SPARE BIT & €O = 1) .o oo 0 §
RECORD NUMBER €8 = 1). ... ... 0o, B |
CAQ IND €O = 3. ..o 8
SPARE BIT 9 = 48 €8 = 3). ..o 8 :
NUMBER UF VALID DATA WORDS <@ ~ 31).......... 1
ENTER DRTA IN HEX COMMAND HEFIDER WORD 4861
2 aaag :
3 63 i
4 0ed ]
5 6685 |
& 800 '3
P oear 3
8 aoes :
9 pEos
18 GEeR
W DELRY. ... ... 8
'H COMMAND HERDER WORD. HEX. .. ................... 4804 1
'E SEQUENCE €1 = 28D ... 00 iii e 1 .
0w SEQUENCE €1 = 28D ... .. ... 2 1 3
X NUMBER OF SEQUENCES. ... ........c..o'ueioooi.. 1
NUMBER GF CYCLES. . ... . ... .. ... . ool @ 1

Figure 3-2.—- Example of operator interface entries
for one MDM sequence.

3-8
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The M (MDM command) defines the number of data words to transmit
or receive as well as the MDM mode control field. The D (data)
command defines the command header word and the data for a trans-
mittal. The command header word is defined by the acknowledge,
operation code, spare bit 5, record number, checkout indicator,
spare bits 9-10, and number of valid data words. 1In the example,
a carriage return was input after displaying the tenth data word.

The delay in milliseconds is defined by the W (wait) instruction.
The delay follows execution of the associated command. The H
(header) command defines the command header word in hexidecimal.

The E (enter) command places the currently defined command in the
command list. Normally the commands are entered in the order in
which they are to be executed - sequence 1, sequence 2, etc. —
but the order may be varied by the operator.

3-9
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4. PCM MODE

The PCM mode operates on a l-second cycle. On entry, the BITE
status register request (BSRR) is activated every second. Two
thousand fetch commands are processed during the cycle. A nominal
set of fetch commands may be defined by software. The operator
may modify the fetch command set via the operator interface. The
operator may also cause the time length of the cycle to drift
until it has been increased or decreased by 20 milliseconds. The
cycle time may also be varied by adding or deleting null fetch
sequences at the end of the cycle (see section 4.4).

All data with physical errors are saved for later analysis.
Normally homogeneous data and save data are also stored for
analysis.

4.1 OPERATOR INTERFACE

INITIALIZE
1z BCE (L= 8)e « ¢« ¢« « « « o ¢ o « s « « « « 1N
ERROR THRESHOLD (0 - 100). . . . . . . . . 100 E
GMT TAG YES(Y) NO(N) . . . . . .. NG
FETCH TABLE 2ERO(Z) INITIALIZE(I) NO(N). . N F
SET SAVE FLAG YES(Y) NO(N) « . . . . . . . NT
PRINT FETCH TABLE YES(Y) NO(N) . . . . .. NP
TEST NORM(0) BCE(1) FORM(2) TRIGGER(3) . . O K
CYCLE MODIFY LONG(L) SHORT(S) NORMAL(N). . N M
NUMBER OF SEQUENCES (0 - 4). . . . . . . . 08

The I instruction initializes the BCE number (N), the error
threshold (E), the Greenwich mean time (GMT) tag (G), the fetch
table (F), the fetch command type (T), the data test routine (R),
and the number of sequences to add or delete from the cycle

(M and S). The fetch table may also be printed by an appropriate
response to the PRINT FETCH TABLE instruction. The nominal entries
are given in table 4-1.

4-1




TABLE 4-1.— SAMPLE OF FETCH SEQUENCE

S€ QUE&‘CF
4

22
&2
Rl
a1
42
43
w4
61
&
&3
&4
81
82
a8
&4

181

182

163

1o4

121

122

123

124

141

142

142

144

161

182

163

164

181

182

182

184

201

e

283

204

221

222

223

224

241

2492

243

2494

261

262

263

wo zﬁg g':l &)
veen
QERR
Haeas
Qe
Haie
QaRe
soue
Qaen
b@iE
Q6RR
gose
QR
Hqa28
aace
Heoa
QUOR
fapze
QECE
sosa
S8R
HOIR
aapa
gaaa
Q8OR
aagiq
HOER
Haae
Qaan
801E
QEEC
sauea
Quan
a9
OOFe
hdoe
Qaon
gagaE
a1
a4808
aaon
8ase
a1en
agaa
QROA
6014
0114
aaa
Qe8n
HOLE
Ql1E
naca
Q8an
aa28
2123
aeea
O0R
8862
o132
a868

KD RODE16)
&

J06

M?ggb

19

8
18
g
1a
18
i
e
16

&

8
1o
18

&
19
1e
1
10
18
18
148
1@
18
i@

2.\
14
18

7 &‘Qk
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TABLE 4-1.- SAMPLE OF FETCH SEQUENCE (Continued).

SEQUENCE WD RDD<18&) WD RDDC10) WORDS TYPE
364 806R 10 18 N

321 oesC 108 10 N
222 0130 216 10 N
, 323 0008 a 10 N
Lo 224 BOBR 10 6 N
: 241 0014 20 10 N
242 0146 326 18 N
242 0608 @ 10 N
- 244 608R 10 6 N
261 001E 0 2 N
262 6150 326 18 N
262 oepe ) 10 N
264 GOGRA 10 6 N
281 0076 118 10 N
282 815A 246 Py N
28 0000 ] 10 N
284 60O0A 16 6 N
401 aege 128 10 N
q02 6186 384 ie N
da2 069 @ 10 N
404 6aoR 18 16 N
421 DO8A 138 10 N
422 818n 294 16 N
423 oape F) 10 N
424 BOER 18 6 N
da1 0614 20 10 N
942 6194 a4 16 N
443 oope o 18 N
q44 GOGA 18 & N
del 0011 £ ) 10 N
46z B19E 414 ia N
463 080 @ 18 N
464 BBOR 10 6 N
481 0028 40 8 N
482 61R8 424 10 N
482 06pe ) 10 N
484 BOGA 18 € N
s62 0182 434 18 N
50% 6OGO ) 16 N
S04 DEBRA 18 18 N
521 6894 , 148 1 N
522 Q180 444 10 N
522 6B 6 16 N
524 Oe68 18 & N
541 614 2 16 N
< 542 0106 954 18 N
). 543 oBag 6 16 N
& 544 OUEA 1@ & N
A 561 GO1E 36 2 N
P 562 0108 464 18 N
b 563 BOGH 6 ia N
3 564 BE6A 18 & N
' 581 6E9E 158 16 N
582 010A FE 18 P
3 582 HBGE P i@ N
589 OFEA 16 & N
661 61E4 984 16 N
. 662 O1EE 494 18 N
662 GG @ 16 N
b &61d QO6A 18 10 N
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TABLE 4-1.—- SAMPLE OF FETCH SEQUENCE (Continued).

SEQUENCE WO RDDCLE) WD RDDc1@) umiags TYFE

(Y5 4 0IFg S04
62& 8282 S14
23 aaea €
&34 sa8R 1d
a9 0ot e 28
adqe g260 so4
43 aape Q
694 H80R 18
LYY € E ki)
&6 G218 839
.1 X aapn 1)
(Y ] aaun 1
&8l Qo8 44
682 g220 S44
683 aaae 8
&84 sasn 14
Jal B22A CNT
FHe 68234 Se¢
By (X Qg )
bl HOOR 14
Fal H2IE 3¢
a2 8248 S84
hpiks aang @
’ad sevR 1w
41 aate 20
L 5 8242 894
Fe2 aong a
744 aaen 18
sal QQ1E Ja
76 a28s0 &04q
FEX aaee Y
F6d HBeR la
F8e 0266 614
FR2 620 )
g Xy aaaa 8
b <0 se6n 14
8ay 827 Y]
saz2 G287 &4
sa aena @
sS4 886R 14
821 Q28F bR
82 a2ue a6
823 HERH &
829 HOGR ig
841 aale 26
842 BIR2 &P
843 aaon a
&g HEER 18
8sl aealE e
s BRRC &84
883 H880 é
{&dq HOER 19
881 aa28 4
a8z HB2EBS &89
Lo Xy sang 4]
889 Ho6R ig
L) 0208 AR
202 H20R M4
[0 aaag Q
2 BaGA 16

1
18

&
@
19
1@

[
18
18
1@

6

8
19
18

6
Ty
1n
18
1¢
1a
16
1e

6
19
iG
1@

&

2

1@
18

&
1
1
18

19
N]
10
16

S
18
1@

18
g
1w

&
1a
1
10

&

18
18

&
1
16
1€
1

N

RELTILZTILI2IZTITRT 2222222 XXX RS2 TR E LR T PR+ S B P P R PR P R T k-

.
~-

i e

y S s it
K s e o et s

. L i
e



TABLE 4-1.~ SAMPLE OF FETCH SEQUENCE (Continued).

SEQUENCE
Q21
922
a2y
24
941
2492
23
244
LT3 ]
62
se8y
L1
aee
e
LI XY
a8y

1861
1002
1883
1664
1822
1023
1624
1041
1842
1043
1694
1061
1862
063
1664
1681
168
18083
1689
116
1162
183
1104
L2
b oy
1123
1124
1162
1142
1143
1294
VEY.Y
1162
1163
1169
1181
1182

(AN TUM S TR

o204
Q208
aagoa
AEOR
Hg14
OJER
s@ae
Q8008
G81E
O2F2
gy
QOBR
BSFC
A8
géga
HOOR
as1a
031
sase
HE8aR
8324
Y
aair
L
GIJ€
aeng
HBOR
oeE
HIIL
ey
oa6R
Q23
G342
fQana
H86R
A
340
e
HBER
[RTAXY;
HIGE
aQoe
HAOA
ot
Hyeg
Qo
Hean
ey E
IRV Y
SRR
HEGR
e
WY
SR
nERRA
feda &
bvIrE
a0
HERA
[EIEN A

WO RDDCLE

i RAS IR vy @R acr s

L)
B Y
6
1w
&
F4d
&
19
kY
Y
[
14
F64
T
&
1a
-1
94
[
10
SGg
Q
18
28
K1
[
18
RYY)
829
8
18
38
839
a
id
43
S49
3]
1é
NI
R T
o
1é
Y
seg
)
14
Ry
80rg
2]
16
&as
L
3]
I8
;:'.t‘\‘
S99
Y]
14

K[

WORD A

14
i
18

&
1a
10
1d

P

i"
18
18

&
14
10
1

&
18
1@
18
1a
g
1w

s
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16
10

'3
1a
18
1a

&

&
8
14

&
18
16
1a
5
ae
14
1M

I
i
16

10

A
16t
20
dwt
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et

18}
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TARLE 4-1.— SAMPLE OF FETCH SEQUENCE (Continued).

SEQUENCE
1222

1223
1224
1241
1242
1243
1244
1261
1262
1263
1264
1281
1282
1282
1284
1364
1302
1363
1369
1321
1222
1322
1324
1341
1342
1244
1381
1263
1264
1281
1282
1384
1401
1483
14014
1421
1422
1424
1de1
14432
1444
1461
1462
1464
1481
1483
1484
1563
1564
1521
1522
1524
1541
1543
1544
1564
1563
1564
1581
1583

o e B e gy o

WD RDDC186)
o364

gaua
Q0OR
Qo4
038E
oo
0aoR
e81E
0398
aeue
AOBR
6628
ARA2
savo
a00A
6862
3R
agaa
60H
éa6c
036
vess
oagn
6014
aage
aa6e
@ g
gaae
aaen
8ove
avep
6a6R
aage
ggaa
gean
HO8A
agga
BOGRA
ealq
6ave
OaoRn
e@1€
aeee
aeun
aaza
aove
88eR
svdee
ooen
6094
3120012)
600R
8614
éape
0agA
861E
aepa
6a3n
D09E
6ose
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44

20

158
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o
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18

&
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18
168
16
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TABLE 4-1.— SAMPLE OF FETCH SEQUENCE (Concluded).

SEQUENCE WO RDDCLS) WD RDODCLED WORDS 1YPE
; e

1584 BUBNA 19 o N

1682 oaoe e 1 N

1684 av8an ¥ 10 N

1823 aage o F 1 N

1624 agon 1¢ & N

1ed41 BT K 29 18 N

1643 HeRg 6 13 N

164 oagn i & ]

1661 HsO1E kel in N

1682 oage a 18 N

1664 LO6R 18 6 N

1881 oe2a 48 8 N

1683 o é 6 N

1684 QEaR 14 & N

173 nasa o 1a N

174 QHOR 1a 18 N

1723 aasg & 16 N

1724 AR 18 & N

1741 Heiq ey 18 N

17432 ey (2] 1a N

17494 aapR 10 & N 1
176l on1E k2] 2 N :
1763 sgea 8 18 N 5
1764 S8R 18 & N e
1783 Y (4] 16 N <,
1784 Qann 18 & N -
18032 Hgee o 18 N z
1804 enn 18 18 N
1823 agae b 1é N '
1823 QOOR 1w & N

1841 aetd Qg 14 N

1843 ey [ 1 N

1844 BOOGRH 14 [ N :
1861 aal e RYY 46 N 1
1863 s6Le 6 16 N

1804 8808 1w & N

181 sagee a8 3 N ]
1883 aaan I 18 Y :
1884 HHHR in ¢ N

1963 A66R ] 18 Y]

153 HEUR 14 BEA] N

1923 e ] ia N

1924 venER 18 6 N

1941 aala 28 Je Y

1943 TR & 16 "

1394 Qa0A 1 & N ]

1964 oaLE Ja & N

1363 T o] e N

i%64 8O6R 18 & N

1982 aaa 4] 1a N

1984 866enR 18 & N

4-7 ﬂ
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If the error threshold is greater than zero, transmission errors
are counted, and if the error count equals or exceeds the thres-
hold, execution is terminated. If E = 0, execution is not ter-
minated by the error count. The GMT tag flag set to yes (Y)
causes the data to be time tagged. The fetch command table may
be set to null (zeros), initialized to nominal values, or left
unchanged. If it is set to nominal, the type of each fetch com-
mand is null. The SET SAVE FLAG instruction sets all fetch
command types to save.

The type of processing is specified by the test parameter. The
comn - :ds NORM (0) and BCE (1) interrogate the BCE status and save
the data if an error is detected. Save and homogeneous data are
also preserved for display. The commands FORM (2) and TRIGGER (3)
are similar and work in conjunction with the FORMAT (F) instruc-
tion. A sequence number and bit pattern are specified by the
FORMAT instruction. The command FORM compares the bit pattern
with the first data word of the specified sequence. If they
differ, the data are saved for display and the error count in-
cremented. Save, homogeneous, and error data are also saved.

In the trigger test mode, save and homogeneous data normally are
not saved. The TRIGGER instruction compares the bit pattern with
the first data word of the specified seguence. If they are un-
equal, the data replaces the compare bit pattern. Save and homo-
geneous data are saved until the next trigger compare. If they
are equal, save and homogeneous data are not preserved. The CYCLE
MODIFY instruction specifies a long cycle (greater than 2000
fetches), a short cycle (less than 2000 fetches), or a normal
cycle (2000 fetches). The NUMBER OF SEQUENCES instruction speci-
fies the number of null fetches to lengthen or shorten the cycle.
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PCM COMMAND

l_P_ SEQUENCE (1 - 2000) s o o . o o o o o 1 _S_
NUMBER OF RESPONSE DATA WORDS (1 - 32) . . 1N
MODE CONTROL FIELD ‘0 - 7 ) o e e o o o @ 1 &’_
STARTING ADDRESS, HEX (0 - 3FF) « o+ +» o o 0000 A
RCVR ADDRESS (0-31). . . . o o o o 0 R
TYPE SAVE (S) HOMOGENEOUS (H) NO(N). o e o NT

This instruction defines the number of response data words (N),

the mode control field (M), the starting address (A), the receiver

address (R), and data type (T) for sequence (S).

DRIFT
) DRIFT POSITIVE(+) NEGATIVE(-) NO(N). . . . .. NQ

The drift rate (Q) may be set positive (+), negative (=), or no
drift (N). For a positive drift, the PCM seqt ‘nce time is in-
creased by 1 microsecond per sequence until an error is detected
or the sequence time reaches 520 microseconds. The drift is then
reversed and the sequence time is decreased at 1 microsecond per
cycle until the nominal value of 500 microseconds is reached.

For a negative drift, the operation is similar. The sequence
time is derreased until an error is detected or a sequence time
of 480 microseconds is reached. The drift is then made positive.
No drift (N) causes the sequence time to remain at 500 microse-
conds throughout the test.

RECORD

! R S TART c Yc LE . L L] L] L * * L * . L] o L] . L L] L] L l g
NUMBER OF CYCLES. . . .. ON
TYPE ALL(A) ERROR(E) HOMOGENEOUS (H) SAVE(S) . . AT

The fetch commands and data of the specified type (T) between
cycle Cand C + N - 1 are displayed. If C = 0, then the starting
cycle is 1. If N = 0, then data for all cycles from C until the
last cycle in the display is printed.
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FORMAT

!E NUMBEROFFOMTS(O-IO)O0.0...G.. ON
SEQUENCE NUMBER (PREVIOUS VALUE - 2000) . . . 185
FORMAT' HEx L ] L] L ] L ] [ ] L ] L . L L] [ ] L ] [ ] [ ] L ] [ ] [ ] oooo n
SEQUENCE NUMBER (PREVIOUS VALUE - 2000) . . . 2 52
FORMAT' HEX L] L] *® [ ] L ] L] [ ] [ ] * [ ] [ ] [ [ ] [ ] [ ) [ ) . oooo g

SEQUENCE NUMBER (PREVIOUS VALUE 2000) . . . m Sm
FORMAT' HEx L ] L . [ ] [ ] L] L] [ ] . L] [ ) [ ) . . L] [ L] oooo rm.

The first dats word of each of the specified sequences (S) is
tested for a specified bit pattern (F) if the form or trigger
test is operational. See the explanation of these two tests
under the initialize instruction.

EXECUTE
X
DRIFT DDD
CYCLE CCC
NUMBER OF CYCLES:. . ¢« ¢ ¢ ¢ o ¢ o o o o o o o o 0C

The PCM fetch command list is executed C times. If C = 0, the
cycle is executed until manually terminated or until the 12 thou-
sand word data buffer is filled. The character string DDD speci-
fies the condition of the drift parameter as positive, negative,
or off. The character string CCC specifies the condition of the
CYCLE MODIFY instruction as short, long, or normal.

4.2 SENSE SWITCH SETTINGS

Setting sense switch zero to on terminates recording at the com-
pletion of the current fetch cycle execution. Sense switch one
set to on indicates the matrix printer is online.

4.3 OPERATION INTERFACE EXAMPLE

Figure 4-1 is an example of the operator interface entries for
the PCM mode. Three fetch commands are defined. Sequence 3 has

4-10
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MCRE PIDNCMY POMCP) P

COMMARND

T

FCM ENRHIFLE

'P

'E

R

'N

PEYFY

OFF

FRRRNETER

SEQUENCE ¢l - 2u808). .

NUWEER UF RESPONSE LATH WORDS €1 - 32) .

MUDE CONTRUL FIELD @ = ).
STARTING RORRESS, HEN (8 - .Cr’f-)
RCVWR RDDRESS (& = 1) ..

TYPE SAVECS) HOMOGENEDUSCHY NOCNY .. ... .

SEQUENCE ¢ = 2uea8).

NUMBER (IF RESPONSE DRTH WOKDS ¢i = 32) .. ..

MORE CONTROL, FIELD <& = 7).,

STARTING RODRESS. HEN <8 - SFEY. .. ...

RCVYR MDDRESS <& = J1). ..

IYRE SAVECS) HONOGENEOUSCHY NOCNY. . ..

SEQUENCE <4 - 2008).

NUMBER OF RESPONSE DHTR WORDS ¢4 - 380

CYCLE LENGTH NORMAL

'R

........

ENTRY
1 I
I 11
e 2]
....... aees 3
o a
.......... N S
K|
1 11
e #
....... aanEg 21
e &
.......... N H

a1 29
...... 1 11

MODE CONTROL FIELD ¢@ = #). . o )
STANTING HODRESS, KEN €8 = 3FED . ... BEEE 29
RCVR RDDRESS <& - 31).. .. .. R B
TYPE SRVECSY HOMOGENEQUSCHY NOCNY. N
NURBER GF CYCLES . oo oo 6 5
STRRT CYCLE. oo i

NUMBER (F CYCLES. . .. ... .. .. . ...,

I'FE HLL&H) ERRGRCEY HOMNOGENEQUSTH) SHVECS). ... A

Figure 4-1.— Example of the operator interface

entries for the PCM mode.
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a save fetch, 21 is a homogeneous command, and 24 is neither.
All three transfer 1l words. During execution, five cycles are
processed, and the data for the five cycles are printed. The
display is shown in figure 4-2.

The start time of each cycle is shown as day of the year, hours,
minutes, seconds, milliseconds, and microseconds. Bits 9-22 of
the fetch command are displayed in hexidecimal. The response
time between the command word and the first data word is shown
in microseconds. The firs+ 10 words of data are displayed in
hexidecimal with the word status shown below the word. The BCE
status is shown, and if an error is indicated by the status, a
question mark is displayed to the right of the status.

4.4 OPERATION

When the PCM mode is entered, the interval timer clock is set
for a 1-second interrupt. When this interrupt occurs, a BSRR

is issued. The interrupt occurs every second until the execute
(X) command is initiated. When execute is initiated, the next
interval timer interrupt causes the BSRR to be issued and the
interval timer is set to 500 microsecond. Execution of the fetch
command sequence begins with sequence 2 of the fetch command
sequence.

The fetch command sequence consists of two thousand sequences
organized in blocks of twenty. Each block, except for the first,
consists of four sequences, which may contain fetch commands or
nulls followed by 16 null sequences. Sequences 1 and 2 of the
first block are reserved respectively for the BSRR and the in-
terval timer modification if drift is activated. If drift is not
initiated, sequence 2 contains a null.

During the 16 null sequences, the data transferred during the
first four sequences is processed.

4-12
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If the command CYCLE MODIFY is active, the last block of the cycle
is made shorter for a MODIFY SHORT instruction or longer for a
MODIFY LONG instruction by the specified number of sequences.

On completion of a sequence, execution of the fetch sequence is
terminated if one or more of the following is true.

® Sense switch 0 is on
® The specified number of cycles has been executed

® The number of detected errors equals or exceeds the error
threshold

® The 12 thousand word data buffer is full.

Otherwise the fetch cycle is executed again. On completion of
fetch cycle execution, a BSRR is transmitted and the l-second
interrupt is activated. Control is returned to the PCM operator
interface.

4.5 FETCH COMMAND CYCLE

The format of the fetch command sequence iz given in figure 4-3.
The cycle is made up of 100 blocks of 20 sequences each. Each
block except the first consists of four sequences which may con-
tain either fetch or null commands followed by 16 null sequences.
Sequences 1 and 2 of block one are reserved for the BSRR and
interval timer modify, respectively.

4.6 DATA TABLE FORMAT

A maximum of 12,000 words of data may be preserved for processing
and display. The format is given in figure 4-4. The BSRR sub-
table precedes the entries for each cycle. If no entries are
saved for a given cycle, the BSRR entry is not saved. The time
subtable is preserved as a user option but like the BSRR subtable
is only saved if data for that cycle is saved.
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BLOCK
ENTRY
NUMBER
FETCH COMMAND
NO. OF
1] 8 H WORDS
FETCH COMMAND
NO. OF
2] s H WORDS
FETCH COMMAND
NO. OF
3] s H WORDS
FETCH COMMAND
NO. OF
41 S H WORDS
\
®
16
. > NULL
SEQUENCES
[ ]

§ = SAVE DATA

H = HOMOGENEOUS DATA (IF THE HOMOGENEOUS BIT
IS SET, THE SAVE DATA BIT WILL ALSO BE SET.)

Figure 4-3.— Fetch command block.
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BSRR SUBTABLE

TIME SUBTABLE

SAVE SUBTABLE

BSRR SUBTABLE

TIME SUBTABLE

SAVE SUBTABLE

S = SAVE

H = HOMOGENEOUS DATA
« = SEE TABLE 3-1

=+x= SEE TABLE 41

1

1 CYCLE NO.

BSAR DATA

CYCLE NO.

0

TIME WORD 1

TIME WORD 2

TIME WORD 3

CYCLE

FETCH CMD

NO.
H MIA | OF
WORDS

BCE STATUS*

DATA

DATA STATUS TAG**

DATA

DATA STATUS TAG**

Figure 4-4.— Data table format.
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4.7 DISPLAYS

The format of the PCM displays is illustrated in figure 4-2. The
time for each displayed cycle is given in day of the y~ar, hours,
minutes, seconds, milliseconds, and microsecond. The cycle num-
ber, bits 9-22 of the fetch command, the number of words trans-
ferred, and the response time between the command and the first
data word are shown. Also displayed are the data words, the
data status tag, and the BCE status. The format of the data
status tag is given in takle 4-2, If the BCE status indicates
an error, a question mark (?) is displayed to its right. If
more than 10 words are transferred, only the first 10 are dis-
played.

4-17
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TABLE 4-2.— DATA STATUS TAG

Bit 0. Description Logic level

(MSB) 0 | Spare
1 Spare
2 Error ("OR" of bits 3 to 8) 0 = no, 1 = yes }
3 Manchester error 0 =no, 1 = yes %
4 Parity error 0 =no, 1 = yes
5 | Word bit count error 0 = no, 1 = yes 1
6 "S" error (subsystem power cycle) 0 =no, 1 = yes ;
7 "E" error (serial input/output) 0 =no, 1 = yes i
8 "Vv" error (validity) 0 = no, 1 = yes |
9 Gar time, 16 us

10 | Gap time, 8 us }
11 Gap time, 4 us
12 Gap time, 2 us
13 Gap time, 1 us
14 Gap time, 0.500 us ;

(LSB) 15 | Gap time, 0.250 us :

NOTES: Bits 2 through 15 indicate instantaneous status at
the time the total word is received by the MIA. All
spare bits are zero. Maximum gap time equals 31.75 us.
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